International Journal of Engineering Science and Advanced Technology (IJESAT) Vol 26 Issue 07, July 2026

Loan Approval Prediction based on Machine Learning Approach

'Dr. P. P. Sadhu Naik,’C. Kavya,*M. Kejiya Kumari,*P. Lakshmi,’G. Bindu,°M. Roopa Rani

"Professor & HoD, Dept of AI&ML, Dr.Samuel Gerorge Institute of Engineering & Technology,
Darimadugu Village, Markapur, Prakasam, Idupur, Andhra Pradesh 523320.

23456, G Student, Dept of AI&ML, Dr.Samuel Gerorge Institute of Engineering & Technology,
Darimadugu Village, Markapur, Prakasam, Idupur, Andhra Pradesh 523320.

ABSTRACT- Loan approval is a critical INTRODUCTION

process in the banking and financial ] o
Loan approval is one of the most critical
sector, requiring accurate evaluation of ] )
functions performed by banks and financial
applicant eligibility to reduce financial o ] S
institutions to determine the eligibility of
risk. Traditional loan approval systems ) o o
applicants for receiving loans. Traditional
rely heavily on manual verification and o
loan approval systems primarily depend on
rule-based decision making, which can be ) ) o
manual verification, predefined eligibility
time-consuming and prone to human bias. ) )
rules, and human judgment, making the
This project proposes a machine learning— ) ) )
process time-consuming and susceptible to
based loan approval prediction system that ) ) ) ] ]
inconsistencies. With the rapid
analyzes applicant data such as income, o ]
advancement of Artificial Intelligence (AI)
credit  history, loan amount, and
and Machine Learning (ML), financial
employment status to predict loan o ) ) )
organizations are increasingly adopting
approval outcomes. By training models on ) )
intelligent systems to automate loan
historical loan data, the system improves o ) ]
approval decisions. Machine learning
decision  accuracy, ensures  faster o
enables computers to analyze historical
processing, and enhances fairness. The L
loan records, identify hidden patterns, and
proposed  system  helps  financial . ' '
accurately predict whether an applicant is
institutions automate loan decisions while ) ] ]
likely to repay the loan. This project
minimizing default risks.it is very useful in o
proposes a Loan Approval Prediction
real time applications. ] . ) )
system using supervised machine learning

KEYWORDS: Loan Approval techniques to assist financial institutions in
Prediction, Machine Learning, Credit making faster, accurate, and unbiased
Risk  Assessment, Random  Forest, lending decisions. The system considers
Financial Decision Support various applicant attributes such as income,
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credit  history, employment status,
education, loan amount, and loan term
before generating a prediction. Data
preprocessing techniques including missing
value handling, categorical encoding, and
feature scaling improve the quality of the
enhance

dataset and prediction

performance. ~ Multiple  classification
algorithms are evaluated to identify the
best-performing model based on accuracy,
precision, recall, and Fl-score. The
proposed system minimizes financial risks,
reduces processing time, and improves
customer satisfaction by delivering reliable
loan approval predictions through an
automated and scalable machine learning

framework.
LITERATURE SURVEY

Machine learning has become an essential
technology for improving loan approval
and credit risk assessment in modern
banking. Earlier financial institutions relied
mainly on statistical methods such as
Logistic Regression for evaluating loan
applicants. Although these models were
simple and interpretable, they struggled to
capture nonlinear relationships among
financial attributes. Researchers gradually
introduced machine learning algorithms
including Decision Trees, Support Vector
Machines, Random Forests, K-Nearest

Neighbors, and Gradient Boosting to

www.ijesat.com

improve prediction accuracy. Several
studies have demonstrated that Random
Forest achieves higher classification
performance because it combines multiple
decision trees through ensemble learning.
This approach reduces overfitting while
improving generalization. Gradient
Boosting and XGBoost further enhance
prediction by sequentially correcting errors
produced by previous models. Comparative
studies indicate that these ensemble
methods consistently outperform individual

classifiers across various loan datasets.

Researchers have also emphasized the
importance of preprocessing techniques
such as handling missing values, removing
duplicate records, encoding categorical
variables, and scaling numerical attributes.
Feature selection methods including
Recursive Feature Elimination (RFE),
Principal Component Analysis (PCA), and
feature importance analysis help improve
prediction accuracy while reducing
computational complexity. Recent research
has explored fairness-aware machine
learning to eliminate discrimination in
automated loan  approval  systems.
Explainable AI (XAI) techniques have been
proposed to improve transparency by
providing understandable reasons behind
loan approval or rejection decisions.

Several studies also recommend continuous

model retraining to adapt to changing
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economic  conditions and customer
behavior. Cloud computing and web-based
deployment have enabled real-time loan
approval prediction, allowing financial
institutions to process thousands of

applications efficiently.

Researchers further suggest integrating
external financial databases and credit
bureau information to improve prediction
reliability. Overall, previous studies
confirm that machine learning significantly
enhances

decision-making efficiency,

minimizes  financial  risk, reduces
processing time, and provides fairer lending
decisions. These findings establish a strong
foundation for developing an intelligent
Loan Approval Prediction system capable

of supporting modern banking operations.
RELATED WORK

Several researchers have investigated
machine learning applications in loan
approval prediction and credit risk analysis
to improve lending decisions. Logistic
Regression has been widely adopted due to
its simplicity and interpretability for binary
classification problems. Decision Tree
models provide understandable decision
rules but often suffer from overfitting when
trained on large datasets. Random Forest
overcomes this limitation by combining
multiple decision trees, significantly

improving classification accuracy and
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robustness. Support Vector Machine
(SVM) has also demonstrated excellent
performance in high-dimensional financial
datasets by effectively separating approved

and rejected loan applications.

Recent studies have shown that ensemble
learning methods such as Gradient
Boosting and XGBoost outperform
conventional classifiers by capturing
complex relationships among applicant
attributes. Researchers have emphasized
the importance of data preprocessing
techniques including missing value

imputation.

feature encoding, normalization, and
feature selection for improving model
performance. Cross-validation and
hyperparameter optimization are
commonly employed to ensure model
generalization. Several comparative studies
conclude that Random Forest and Gradient
Boosting consistently provide higher
prediction accuracy than individual
classifiers. Recent research has also
focused on  Explainable  Artificial
Intelligence (XAI) to enhance transparency
and fairness in automated lending systems.
These studies demonstrate that machine
learning significantly improves efficiency,
consistency, and risk assessment compared
to traditional rule-based loan approval

methods.
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EXISTING METHOD

The conventional loan approval process
primarily depends on manual verification
and rule-based evaluation methods. Loan
officers review applicant documents
including income certificates, employment
records, credit reports, and identity proofs
before making approval decisions.
Financial institutions use predefined
eligibility criteria such as minimum
income, acceptable credit score, repayment
capacity, and employment stability to
determine applicant eligibility. Although
this approach has been widely practiced, it

suffers from several limitations.

Manual processing requires considerable
time and human effort, making it difficult
to handle large numbers of applications
efficiently. Human judgment introduces
inconsistency and bias, resulting in
different decisions for applicants with
similar financial profiles. Traditional
systems also fail to identify complex
relationships among multiple applicant
attributes because decisions are based on
fixed rules rather than historical data
analysis. Consequently, financial
institutions face increased risks of
approving high-risk borrowers while
rejecting deserving applicants.
Furthermore, rule-based systems require

frequent manual updates whenever lending
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policies or economic conditions change.
They also lack predictive capabilities and
cannot continuously improve through
learning  from new  data.  These
shortcomings reduce operational
efficiency, increase processing delays, and
affect customer satisfaction. Therefore,
traditional loan approval methods are
insufficient for meeting the growing

demand for fast, accurate, and intelligent

financial decision-making.
PROPOSED METHOD

The proposed system utilizes supervised
machine learning algorithms to automate
the loan approval process based on
historical applicant data. Initially, applicant
information such as income, employment
status, credit history, education, loan
amount, loan term, marital status, and
dependents is collected. Data preprocessing
techniques are applied to handle missing
values, encode categorical variables,
normalize numerical attributes, and remove
inconsistencies. The cleaned dataset is
divided into training and testing subsets for
model development. Various machine
learning algorithms including Logistic
Regression, Decision Tree, Random Forest,
Support Vector Machine, and Gradient
Boosting are trained and evaluated.
Performance metrics such as accuracy,

precision, recall, Fl-score, and confusion
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matrix are used to identify the most

effective  classifier. Random  Forest
generally provides superior performance

due to its ensemble learning capability.

Once trained, the selected model is
integrated into a web-based application
where users enter applicant information and
receive instant loan approval predictions.
The system reduces processing time,
minimizes human bias, and improves
decision consistency. Continuous retraining
with updated datasets enables the model to
adapt to changing economic conditions and
customer behavior. Overall, the proposed
system provides an efficient, scalable, and
solution for

reliable intelligent loan

approval prediction in modern financial

institutions.
SYSTEM ARCHITECTURE
Originaf\hDalaset
/_,/ ™~ -

' .
e/ ' Tfeez 0 Tre e“

0 0 Tree, ' ) LI
0000 AR ' 000
Prediction_1 Prediction_2 rPredictlcn_S \
Abnormal ﬂmrmal Abnormal |

Majority voting
Final Prediction
Abnormal

Fig 1: System Architecture
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METHODOLOGY DESCRIPTION
Module 1: Data Collection

Collect historical loan application data
containing applicant information such as
income, education, employment status,
credit history, loan amount, loan term,

marital status, and loan approval status.
Module 2: Data Preprocessing

Perform missing value imputation, remove

duplicate records, encode categorical
variables, normalize numerical features,
and prepare clean data suitable for machine

learning algorithms.

Module 3: Feature Selection & Model

Training

Identify  important  features  using
correlation analysis and feature importance
techniques. Train multiple supervised
learning algorithms including Logistic
Regression, Decision Tree, Random Forest,

SVM, and Gradient Boosting.
Module 4: Model Evaluation

Evaluate trained models using Accuracy,
Precision, Recall, F1-Score, ROC-AUC,
Confusion Matrix, and Cross-Validation.

Select the best-performing classifier.
Module 5: Prediction & Deployment

Deploy the trained model into a Flask-

based web application where users enter

Vol 26 Issue 07, July 2026

Page 1456 of 1459



ISSN No: 2250-3676

International Journal of Engineering Science and Advanced Technology (IJESAT)

applicant details and receive instant loan
approval predictions with improved speed

and accuracy.

RESULTS AND DISCUSSION

Loan Approval Prediction

Machine Learning—Based Decision System

Predict Loan Status

Smart Finance with Al

Fig 2: Home Page

This is home page of loan approval

Prediction Result

Loan Not Approved

Predict Again Return to Home

Fig 3: Loan Prediction

Based on input details it will show load

approved or not here showed not approved
CONCLUSION

The proposed Loan Approval Prediction
system successfully demonstrates the
effectiveness of machine learning in
automating financial decision-making. By

analyzing historical applicant information,
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the system accurately predicts loan
approval outcomes while minimizing
manual effort and human bias. Proper data
preprocessing, feature selection, and model
evaluation significantly improve prediction
performance. Ensemble learning
algorithms such as Random Forest provide
excellent classification accuracy and reduce
financial risk. The developed system
enhances operational efficiency,
accelerates loan processing, and supports
fair lending practices. Overall, the project
highlights the practical application of
machine learning in modern banking and
provides a reliable framework for

intelligent loan approval prediction.
FUTURE SCOPE

Future enhancements may include
integrating deep learning models to
improve prediction accuracy on large-scale
financial datasets. Explainable Artificial
Intelligence (XAI) techniques can provide
transparent explanations for approval
decisions, increasing trust and regulatory
compliance. Incorporating real-time credit
bureau information and alternative
financial indicators such as digital payment
history can  further improve risk
assessment. Cloud deployment will enable
scalable processing of large numbers of
applications. Continuous model retraining

using updated financial data will maintain
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prediction

accuracy under changing

economic conditions. Future systems may

also generate applicant risk scores instead

of binary predictions, enabling personalized

loan products and interest rates.
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